RAILWAY CLUB 


THE WORK OF THE TESTING DEPARTMENT OF A 
RAILWAY, 


By Mr. E. B. Tint, Engineer of Tests, C. P. Ry., Montreal. 


Ever since the known world began, the Testing of Mat- 
erials has been a recognized business, and the records ot 
earliest history mention that celebrated test in horticulture, 
as a result of which engineers of tests have been required 
in increasing numbers ever since. 

In considering the duties of a railway engineer of tests 
and the work of the railway testing laboratories, it may 
be well to refresh our memories with a very brief history 
of the growth of the steam railway and the prineiple en- 


gineering materials used. *The year 1801 saw the laying 


of the first chartered line of rails, a short horse railroad 
in the suburbs of London, and in 1804 the first steam loco- 
‘motive was used on a small railroad in Wales. The first 
really successful application of the steam locomotive was in 


1814 on a mine railroad near Neweastle-on-Tyne, with 


George Stephenson’s famous ‘‘Puffing Billy.’’ The Stock- 
ton and Darlington opened in 1825 and was the first rail- 
way to carry passengers. Four years later, in 1829, the 
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famous Rocket fulfilled the requirements specified by the 


Liverpool and Manchester Railway for a locomotive to 


meet the traffic demands of that period. This is only 82 
vears ago, and the ferrous metals available at that time to 


build this 12,000 lb. machine and give it a track to run on 


were cast iron, including malleable, crucible steel and 
wrought iron. It is probably true that the quality of the 


metals in use then was as good as the quality of similar 


metals in use now, but methods of manufacture were largely 
by hand, the output was small and processes were not com- 
pletely understood. The advantages of steam traction were 
early recognized and we find that about 1850 the demands 
of service had so increased the duty of tyres and rails that 
wrought iron was not equal to the task. At this period 
Great Britain had something over 5,000 miles, Canada less 
than 100 miles, and the United States over 9,000 miles of 
railway. 

* In 1856, the Bessemer process of making steel was in- 
vented, but it was not a commercial success until the early 
60’s and it is of interest to note that in the United States, 
in the year 1865, iron rails were selling at $98.62 per ton as 
compared with $158.50 for Bessemer Steel. We may add 
that after 1880 iron rails had ceased to compete with steel 
rails and in that year steel rails were $67.50 per ton. To 
vet an idea of the revolutionary nature of the new way of 


steel making, it must be borne in mind that before this _ 


time steel was in use for practically httle else but cutlery, 
springs and the small parts of machines. Steel boiler plates 
were first used in 1860, and permitted the use of a steam 
pressure of 80 lbs., and in 1863 the first locomotive boiler 
was made of steel. It was only a few years after the com- 


mercial perfection of the Bessemer process that the open 


hearth process of steel making became a success, and if 
these developments of steel making had not happened the 
expansion of the railway world could not have been as 
rapid as it has been. Some one has said that the Bessemer 
invention was more valuable than all the gold in California 
and Australia. 

‘While this development of railways and metal making 


was taking place, and even earlier, scientific men were en- 


deavoring to keep pace with the study and knowledge of 
the characteristics of engineering materials, and in the latter 


part of the eighteenth century Souflat, a Frenchman, had— 


* Turner’s ‘‘Metallurgy of Iron,’ and Hovwe’s “Iron, Steel, and other Alloys,’ 
and ‘‘Americana.”’ : 
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made tests of the strength of iron, as had also two English- 
men, named Reynolds and Bramah. Von Siekingen, a 
Swede, published the results of iron tests in 1782, and Hytel- 
wein published the results of his experiments on the strength 
of iron in 1808. There was also data on the same subject 
published by Tredgold in 1810, and Bandelet in 1814. 

/e Strength and Stress of Timber’’ was published by 
Barlew in 1817, and ‘‘Experiments on the Strength of 
Materials’’ was published by Prennie in 1818. Systematic 
and scientific experiments on the strength of wrought iron 
were carried on by the Frenchman Dulean in 1820, and 
Tredgold published his ‘‘Practical Essay on the Strength 
of Cast Iron and other Metals’? in 1823. Seguin’s work on 
wire bridges appeared in 1824, while Sagerhjelm’s valuable 
experiments on the density, uniformity, elasticity, malleabil- 
ity and strength of wrought iron were also made public in 
1824. In 1807, Thomas Young had advocated the adoption 
of a modulus of elasticity, and Karsten in 1826 established 
the strength of iron of various sections and diameters. Pictet 
was making extended tests during this period of materials 
in compression. This data forms part of the records given 
in Beck’s ‘‘Geschichte des Eisens.’’ It will be seen then 
that the first railway engineers had quite a large amount 
of scientific data relating to the materials available for 
their use. Woehler, who has been called the father of our 
modern small testing, began his tests on the fatigue of metals 
in 1857, which have been continued by Spangenberg and 
Martens. and Kirkaldy. Fairbairn and Styffe did much to 
popularize commercial testing. In more recent times we have 
had Bauschinger’s classic work on the properties of metals 
under various conditions, and Barba, Osmond, LeChatelier, 
Kiek, Sir Lowthian Bell, Roberts-Austen, Campbell, Howe 
and many others are names which we know in connection 
with the study of the properties of metals within our own 
time. 

Up to the year 1875 there had been constructed in Am- 
erica about 75,000 miles of railroad, and this was the year 
just preceding the introduction of the automatic air brake, 
when we find the Pennsylvania Railroad establishing what 
we believe to be the first railway chemical laboratory in 
America. The man selected to be the head of this Depart- 
ment was the late Dr. Charles B. Dudley, who became a 
world wide known authority on railway materials. “His 


* Proceedings of the American Societv for Testing Materials, 1910. ‘‘Chas. B. 
Dudley as a Chemist,’ by Edgar F. Smith. 
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own words written some time after taking the position in 
November, 1875, show how he, a college trained chemist, 
and his department were regarded: ‘‘So little was the 
possible use of a chemist appreciated, and so little work 
was known that he could do, that permission to have a chem- 
ist was granted more as a concession and as an experiment 
than with any faith or belief that the scheme would prove 
to be permanent or valuable. It is also fair to say that at 
that time the field for work was as-much unknown to the 
chemist himself as to the railroad officers.’’ Consider the 
conditions at that time: railways were expanding very fast, 
much material had to be purchased and the standards of 
quality desired had largely to be investigated and deter- 
mined, and suitable specifications drawn up to cover the 
purchase of these materials. ‘The laboratory staff then 
consisted of Mr. Dudley and one or two untrained helpers 
and this grew until to-day there is a force of over thirty 
chemists and other assistants, in addition to a staff of about 


200 inspectors of various kinds. *The laboratories of the — 
p 


Pennsylvania Railroad report that in 1910 there were 35,872 
samples of various materials examined in the Chemica: 
Laboratories on which there were made 121,97) deteriain- 
ations. In the physical testing laboratory 538,193 routine 
tests were made which included the inspection of the fol- 
lowing material: The inspection of 97,759,972 Ibs. of bar 
iron, of which 4,007,049 Ibs. were rejected; 840,750 pieces 
of air brake hose, of which 108,300 were rejected; 3,000,480_ 
Ibs. of waste, of which 1,008,275 lbs. were rejected; 33,734,- 
552 lbs. of steel castings, of which 1,161,379 lbs. were re- 
jected; the inspection of 211,453 wheels, of which 2,519 
were rejected. We have given these figures as represent- 
ing the work done by the largest railroad testing depart- 
ment that we know of and the figures well serve to give 
some idea of the quantity of materials required by a big 
railroad, and the rejections prove the necessity of inspection. 
There is not a trunk line in America to-day which has not 


_ its testing laboratory in greater or less degree and we find | 


by enquiry and estimate that railways are spending from 
$10,000 to $150,000 per year on their testing departments. 
One railroad informs us that as a result of an investigation 


made by their testing department they effect a yearly — 


saving of $80,000.00 in the treatment of cross ties as com- 
pared with their previous practice, while the testing de- 


7 “Charles B. Dudley as a Railroad Man,” by Theodore N. Ely. 
* Railway World, Sept. 1, 1911. 


ot 


eo 
~ 


Canadian Railway Club— 


partment on another road recently got a reduction of 
$1,500.00 on a single shipment of telegraph wire which was 
not up. to specification. 

The principal economies which are being effected by rail- 
road testing departments, outside of the economy which re- 
sults from the use of good material instead of inferior 
material, are those relating to the purification of boiler 
waters, studies on fuel consumption, investigations in con- 
nection with rails and tyres, paints and rubber goods. Some 
testing departments supervise the manufacture of disin- 
feetants, deodorizers, metal polish, fire extinguishers, boiler 


compound and cutting compound; and one railroad com- 


pany makes all of the freight car paint which it uses. As 
an indication of the amount of inspection and testing done 
we may say that there was formed in 1898 in Philadelphia 
the American Society for Testing Materials, and this has to- 
day a membership of about 1,400, made up of engineers of 
all kinds, and the manufacturers of engineering materials, 
and a five days’ session is held each year for the discussion 
of scientific papers and the drawing up and standardizing 
of specifications for materials. Next year the International 
Society for Testing Materials meets in New York, and the 
engineering professions from every manufacturing country 
in the world will probably be represented. It is very evident 
therefore that railway testing is now on what may be 


termed a standard practice basis and there is a wealth of 


hterature dealing with the technique of inspection and the 
qualities desired in the materials used. The time is there- 
fore long since past when the question of whether a railway 
testing laboratory is a necessity or not, and the faet of such 
a department existing in every progressive railway organ- 
ization indicates that it is necessary and must therefore 
be a paying investment. 

The management of the enn ain Pacific Railway had 
early recognized the value of a railway testing department, 


and since 1891, when W. Bell Dawson started the first 


laboratory, with Milton L. Hersey as Assistant Chemist, 
there has been a department of some magnitude, greater 
or less, depending upon what purchases of supplies were 


being made. Within the last few years there has been a 


division of the system into Western and Eastern Lines, the 
former of which has had its own chemical laboratory at 
Winnipeg since 1905, which has specialized in water troubles 
with much sueceess, in addition to doing the other routine 


work which comes to a railway chemical laboratory. The 
work on Eastern Lines is done conjointly, by commercial 
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testing companies who do all of the foreign mill inspection ; 
Dr. Milton L. Hersey and associates, of Montreal, who do 


all of the chemical work; and the Testing Department with 


laboratory at Angus Shops, who do a portion of the domestie 
mill inspection, and who take charge of the routine sampling 
and inspection of materials received at the Angus Shops, 
where are located the Locomotive and Car Departments and 


the General Stores. The duties of the Angus Shops Testing — 


Department include also the preparation of suitable specifi- 
cations, the investigation of the failures of materials and the 
studies of processes or special materials. The testing of 
devices is handled by the Mechanical Engineers of the Loco- 
motive or the Car Departments. 

In the purchase of materials of such wide variety and 
origin as are required for our Company the» question of 
economical inspection is important and the present organiza- 
tion has ben found to be a satisfactory and cheap one. A 
great deal of our heavy materials are bought in Europe and 
the United States and the keeping of our own inspectors at 
these distant points would entail much expense. Otherwise 
we would inspect the material on receipt at the point where 
it is to be used, which is certain to be unsatisfactory if the 


material is not aceptable, and the equipment waiting for it | - 


would be held up. This foreign inspection has been well 
handled by outside inspection companies who work under 
our instructions and with our specifications, and who guard 
our interests, whether the material is offered at Sheffield, 
Essen or Pittsburgh. : 
Our chemical work is done by Dr. Milton L. Hersey and 
his associates, whose large staff enables them at any time to 


rush special work or to take care of any sudden increase in. 


work. The staff, which includes among others, Dr. Milton 
L. Hersey, who has ben Chemist for the C. P. R. since the 
inception of a testing department, Robert Job, formerly 
chief chemist for the Reading Railroad, and later of the firm 
of Booth, Garrett and Blair, Philadelphia; Charles R. 
Hazen, former assistant chemist of the Lake Shore and 
M.S.R.R., are all available for consultation regarding any 
matter connected with the railway, and this places at the 
railway’s disposal talent which would not otherwise be 
available in an ordinary railway organization. In doing all 
of the chemical work for the mechanical departments at 
Angus Shops, Dr. Hersey is kept in touch with alb of the 
inspection and testing, and in addition makes all the fuel 
analyses for the Fuel Department, makes investigations and 
reports of various kinds for the Freight Claims Department 


~~ 
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and the Express Co.; makes different analyses for the 
Engineering Dept., examination of foods and waters for 
the Hotel and Dining Car Department, and assays of ores 
and varied analyses for the Industrial Department. <A large 
amount of good work is being done by the Chemical Depart- 
ment in the treatment of waters for locomotives and station- 


-ary boilers and in the selection of the proper boiler com- 


pound. This is one of the economies which is hard to show 
in exact figures, yet we believe that it is a matter of saving 


hundred of dollars monthly, for the cost alone of a proprie- 


tary compound to replace our present standard boiler com- 
pound would be an increased expense to the company of 
$500.00 a month. One man is kept constantly on the road 
to see that the compound is properly used and to keep the 
Chemical Laboratory advised of conditions generally on the 
Line. 

The staff at Angus Shops consists of an Engineer of Tests 
and an assistant, who pay particular attention to the special 
tests and investigations in connection with material, the 
consideration of specifications and the checking and report- 


Ing to the proper officials of the work done by the outside 


inspection companies. There is a chief wheel inspector, 
who has an assistant to inspect the daily output of our 
Wheel Foundry, and who has in addition charge of the 
stocks and of the mixtures for the cupolas of the Wheel 
Foundry and the Grey Iron Foundry. He also inspects and 
reports on all failed cast iron wheels and makes special tests 
of new materials which are submitted for the use of the 


foundries. There is a laboratory assistant who has charge 


of all the physical testing and who is assisted by from six to | 
ten of the best apprentices from the Shops in the testing 
and inspection which is done at Angus. We are at present 
taking shop apprentices for a period of from four to six 
mouths, as assistants in the ordinary physical testing and the 


inspection of material. In this way our apprentices become 


familiar with the principal characteristics of the common 
metals and materials which they may meet in the shops, and 
thus we hope to make them more interested in their work 
and.inculeate the idea that inferior material must always. be 
looked out for. This gives us a large number of inspectors 
which ean be drawn on as required to suit the varying de- 
mands. There are of course some disadvantages, one of 
which is that every new boy must be trained, and about the 
time that he becomes truly valuable he must be returned to 
the shops; but on the whole the system is working out very 


well. 
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The heavy materials are inspected at the mills, and this == 
includes firebox and flange plates, structural shapes for cars, — 
axles, tyres, automatic couplers, billets, springs and cast 
iron wheels. - 

Inspection and testing is done upon receipt at Angus of 
the following materials: bar iron and steel, chain, steel 
castings, rubber goods, wire cable, bronze and brass castings, ~ 
babbits, solders, waste, boiler tubes, brake beams, paints, ote. 
oils, soaps, cleaners, fabrics, ete. : 

The inspection of rail and fastenings, bridges and struc. 
tural material is at present done by outside companies = = ~~ 
directly for the Engineering Dept., which gets the records aS 
of these tests. af Fee 

Inspection work in connection with the steamboats is 
handled entirely by the Department of Steamships, except- 
ing when some work which concerns the steamships is done 
for our General Purchasing Department. 

Where locomotives or cars are to be built outside, the 
Purchasing Department advises us what portion of the In- 
spection work we are required to take care of, and this is 
provided for, as well as seeing that the other inspection * 
work is done, and the necessary reports made and checked. 

The inspection made during the building of locomotives out- 

side is taken care of by inspectors from our own locomotive 

shop who see as to compliance with our drawings, pass : 
judgment on the workmanship, fit and finish, and assist us. 
in taking samples and following up the tests which indieate 
the quality of the materials used. Where cars are built out- 
side, the inspection is taken care of in part by. men from 
our own car shops working in conjunction with an outside ; 
inspection company, and we are called on for such additional . 2 
tests of materials as may be considered necessary. The out- | 

side construction companies are of course supplied with our 
specifications, and purchase materials in accordance with ~ 
them and the materials are subject not only to inspection 
by the purchasing company but are often checked by our- ~ VSS. 
selves. nt ee 

The question of where a railway testing department — | 
should fit in or how it should be related to the railway = 
organization is an important one. It seems to us that the Loe 
logical place to look for this department, which questions = 
the quality of materials offered or purchased for all other. — 3 
departments and which makes reports thereon-to the heads Sey 
of the departments, should be under some general officer. In pen tee 
our case the Testing Department has been successively under = 
the Engineering Dept., the Stores and the General Manager, = 
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and is now reporting direct to the Vice-President’s Office ; 


and the most satisfactory relations to all have been while 
under the General Manager or the present arrangement. 
In our opinion then, the Testing Department should be re- 
sponsible only to the management, and while reporting to all 
other departments, should be independent of them, that 1s, 
should be a free lance. 

The Testing Department must necessarily stand close to 
the General Storekeeper, advising him promptly when the 
material is not of the desired grade and suggesting its dis- 
posal or its rejection. We make all of our reports on the 
quality of materials to the Storekeeper, with copies of the 
reports to the heads of the departments for which the mat- 
erial as intended, and it is taken for granted by the shops 
that if material is given to them by the Stores, it is of the 
proper quality, and that it has had the necessary inspection. 
We have always taken the viewpoint that we should be dis- 
‘tributcrs of information of general interest, and in the 
making of our reports, copies are usually sent to the chief 
officers in other departments, who are indirectly interested. 
The Testing Department can also be of much service to the 
Purehasing Department, advising them of the merits of 
samples as compared with what .has been previously pur- 
chased, and in working out such specifications as will ensure 


_ of their securing a reasonably good commercial material, 


r 


or article for the purpose intended at a fair price.’ The cost 
of-inspection, outside of the cost of the material which may 
he destroyed, varies greatly and may be as much as 5% of 
the value of the material or as little as 2%. 

The making of a specification is a very important part 
of the duties of a Testing Department, and the _ perfect 
specification should secure the best material at the lowest 
eost; but in reality the usual specification is very much 
of a compromise. In drawing up a specification the use of 
the material should first be carefully considered and the 
attributes necessary to meet the demands of service well 
studied. It must then be determined what accelerated or 
laboratory tests will best show the capacity of the material 
to meet the service required of it. The departments inter- 
ested must be consulted regarding the size, shape or form 
in which the material is desired and the Stores must say 
about the shipping and the storage. The specification must 
then be submitted to the Purchasing Department, who send 


it out to the manufacturers and after some modification and 
changes we have a general compromise which gives us a 
material which will be considered a run of mill product 


~ 


10 Canadian Railway Club - 


¥ 


purchasable at a reasonable price. We know often that ~ 


material bought in this way is not the best material of the— 


kind made, but it probably is the best material, price con- 
sidered. : : 

In the use of specifications, the ideal way is to send them 
to all manufacturers of that particular line, an open market 
so to speak, and after quotations are received, buy from the 
lowest priced firm. While this again is theoretically correct, 
yet it is impossible to ignore the claims of manufacturing 
companies situated on a railroad Co.’s line, and others who 
for equally good reasons must be considered, and while the 
virtues given to materials bought through influence of that 
sort are of the kind which the Engineer of Tests is unable 
to detect, yet where judgment is used and a careful in- 
spection made, this is no doubt good railway polities. Then 
again, the skill, equipment, tradition, pride and other factors 
all have a bearing on the quality of material, and it is a 


fact that materials bought under the same specification from — 


different manufacturers will differ as to absolute quality, 
though of course the differences are usually of minor im- 
portance and are generally those of finish and appearance. 

The difficulty of drawing up and enforcing what may 


seem to be a reasonable specification is well shown in the 


case of steel tvres. All railways want a tyre which will wear 
a long time and which will not break. The tyre manufac- 
turer has taken the view that he should not be told what to 
make, how to make it, and be held responsible for the result, 
and then in addition be held down to a price which allows 
a very small, if any, margin of profit. The result of this 
disagreement has been that there are very few railways in 
America to-day, with tyre specifications upon which tyres 
are purchased; the American Society for Testing Materials 
has a specification which is more or less used, and the 
Master Mechanies’ Association is at present drawing up a 
specification which it is hoped will put the manufacture and 
purchase of steel tyres on the same basis as rails and similar 
products. Our Company has taken care of this particular 
difficulty by drawing up what we term a Tyre Standard. 
This shows the physical qualities of the tyres with which 
we are being supplhed and which are being found satis- 
factory, so that when a new tyre manufacturer wishes to 
tender, he is given this standard to consider, and if he can 
supply the material at a fair price he is given an oppor- 
tunity and his product is carefully watched to see what re- 
sults it gives in service. We wish to say here that we have 


found that the manufacturers of tyres take a pride in keep-_ 
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ing up the quality and retaining their good reputation in the 
same manner in which the conservative manufacturers of 
some years ago did. 

Our specification covering merehant shapes of steel is 
based entirely upon analysis as being the principal con- 
sideration,.and steels of different carbons are purchased for 
particular purposes, thus steel of .25% carbon is used for 
engine and rod bolts, centre plate pins and any place where 
wear is a consideration .60% carbon is used for knuckle 
pins and .75% carbon for crosshead keys. 

A couple of years ago we added a_freezing test to our 
air-brake hose specification. We found difficulty in keep- 
ing our train line tight in very cold weather due to the hose 


~becoming stiff, and on investigation it was found that there 


was a great difference in the stiffness of different makes of 
hose at the same temperature. We decided finally upon a 
maximum weight.necessary to bend the hose through a cer- 
tain are at zero, Fahrenheit, and all air hose suppled to us 
must satisfactorily pass this test. Since then we have been 
supphed with a hose of greater flexibility at low temper- 
ature, and we may say a better hose too than we previously 
used. 

The manufacture of materials, such as disinfectants, boiler 
compounds and so forth, by a Testing Department or under 
the supervision of a Testing Department, is to our mind a 
questionable procedure, and while we are at present making 
a boiler compound, yet we anticipate at an early date pur- 
chasing this material to our formula and specification: We 
believe that a suitable formula and specification will enable 


the Purchasing Department to buy any material with 


greater satisfaction for use than can be given by inter- 
mittent manufacture with all its drawbacks due to irregular- 
ity of the quality of raw materials, changes in the workmen 
during the manufacture and other variable factors. We 


believe that the following definition of a railway given by 


Mr. Julius Kruttsehnitt of the Harriman Lines covers the 
situation, ‘‘A railway is a machine designed to manufacture 
freight and passenger transportation, it makes ton miles 
and passenger miles.’’ From a limited observation of rail- 
way manufacture, we consider that the great majority of 
railway materials can be purchased outside with greater. 
satisfaction and economy than they may be made, and we 
may mention such things as bronze, brass, and steel ecast- 


‘ings. 


The management of the iron mixtures for our foundries 
is one which has effected a very large saving as compared 


- 
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with previous practice. All of our mixtures are carefully = 
calculated from the analysis of the materials entering ino es 
the mixtures and the uniformity of the product is an evi- 
dence of the value of this. In our wheel foundry the differ- - 
ence between wheels too hard or too soft for use and good ana 
wheels is only a few hundredths of a per cent. of silicon or Uae S: 
manganese so-that great care must be exercised in the choice — 
of materials. In the Grey Iron Foundry we produce three =~ 
different grades of iron, each day from the same cupola; es 
cylinder, machine and a common iron for grate bars and 
-such castings. Every car of pig iron and coke received is- pose 2: 
analyzed, as is also our limestone and scrap from time to es 
time, in order to cheek them. 

The scrap dock has been a popular direction for many 
testing departments to turn to to effect economies, and the a 
following are among the principal items considered in a 
paper recently read before the Central Railway Club by 
Mr. J. P. Murphy, General Storekeeper of the L.S. & M.S. 
R.R. Knowing how dear economies in scrap material are to - 
the average railsvery man and appreciating its importance we - 
quote this in full. 

‘“ All bolts and iron, suitable for making bolts are assorted, 
straightened, cut to length, threaded and turned into stock 
for further use. = = 

Washers are made from old sheet on a punch yhighs is. 
avallable for the purpose. : 

Nuts are sorted to size and retapped. s ee 

Track spikes and bolts fit for further service are returned. 

Tie plates, angle bars and rail braces are sorted out, the ~ 
plates often repunched to other sizes, rail braces straight-— > 
ened. a sores 

Coupler pockets sheared from couplers by a hydraulic ae Beg 
press-and reissued. a= 


Old bridge channels and angles made into angle iron face + 
plates for cars. Pe eS eee 
Frog and switch parts dismantled, and good parts as- AS 


sembled for use in manufacture of new frogs and switches | 

at our rail shops. 
Passenger brake shoes unfit for that service sorted and OSES 

delivered for use on freight cars. Bie SS 
Brake beams repaired. ad SS es 
Forgings capable of being worked over sorted. oh ie eae 
Journals bearings relined. rag te a SERN ey ea 
Air hose refitted and old couplings used. Bee RS 
Spliced hose for work equipment. : 
Throttle packing made from serap hose. 
Union gaskets made from old air hose gaskets. ' = 
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In the handling of serap the same is sorted for mill elassi- 
fication, thus allowing the Purchasing Agent to obtain 
better prices for it.”’ 

There are undoubtedly many things to be learned and 
economies to be effected from an investigation and study 
of materials at the scrap dock, and our Locomotive and Car 
Departments are watching this very closely. Our investi- 
gations into re-using scrap materials have been very linited, 
but one included the recovery of oil from discarded dope, 
and without entering into details we may say that this 


recovery was an economical proposition when nothing was 


allowed for the serap value of the dope, but when the re- 
claiming process was charged with its market value the pro 
position was non-paying, to say nothing of the trouble whie!: 
the use of the reclaimed oil. made because of its inferior 
quality. We have heard of washed waste, which no one 
wished to use, and of recut files which it was difficult to 
have mechanics give a fair show to, and it is our opinion 
that if some of these so-called economies are properly in- 


vestigated, it will be found that if they bear all the charges 


which should properly be set against them, that the saving 
is very small. 

The inspection of failed material is made together with 
a representative each from the Drafting Office and the 
Shops, so that the question of design, and fit or workman- 
ship, can be considered before chemical and microscopic 
analysis and physical testing are done. The results of these 
investigations of failed materials are usually the finding of 
inferior material, otherwise there follows modifications of 
design, variation in shop treatment of material or a change 
in the specifications for the materials used. 

We have done a great deal of testing during the last few 
years of high speed steels, and drills of different designs 
made from these steels. We have made tests of files and are 
ealled upon continually to judge as to the merits of different 
brands of shovels, handles, lanterns, hose and many other 
small devices and materials which it is difficult to satis- 
factorily cover with a specification. Studies are being 
earried on relating to steel tyres, cast iron wheels, rubber 


hose of various kinds, and paints with a view to seeing what 


improvements can be effected which will result in greater 
economy to our Company. 

Paints have always been a favorable and a necessary field 
for the investigation of the railway testing department, and 
ereat difficulty is experienced in securing the materials 
which are specified. No one will question the knowledge 
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which the paint maker has regarding the use of paints and 
the attributes of the materials which he uses, but the great- 


est objection which we have found is that the paint manu- 
facturer does not always-seem desirous of carrying out the 
requirements of the specifications which a railway company 
draws up, and he tenders on, but prefers to supply the ma- 
terials which are the best in his judgment. We do not wish 
to be unfair to the paint manufacturing business, but we 


believe that more sophistry is practised in that branch of the - 


manufacturing business than any other that we know of. 
The sampling of materials is a very important and difficult 
matter and often does not receive the attention which it 
should. 
quality possessed by the material of which it forms a part, 


so that judgment and care are necessary to prevent a selec- | 


tion of the best or the worst portion of the material that it 
is desired to sample. 

The forms for reports is a most important consideration 
‘and is something upon which a great deal may be said for 
each particular material and condition requires its own 
treatment. However, we shall not elaborate on something 


which is not of general interest, though we may say that we - 


make all.ordinary reports in letter form as we think they 
recelve more attention and consideration. : 
Before closing we wish to say a few words about the 
supply men whom we have come in contact with, and we may 
tell you that in all the reports made either for or against 
materials we have not found any who were not willing to 
believe that the work had been done impartially and who 
were not ready to give our work reasonable consideration. 
We are sure that we have only touched on the question 
of a railway testing department in this paper, but if we 
have stimulated some httle additional interest in that work 
or have called attention to work which has hitherto passed 
unnoticed we feel that our effort has not been in vain. — 


A sample must be representative of the average | 


